Nondopaminergic neurotransmission in the pathophysiology of Tourette syndrome.
A major pathophysiological role for the dopaminergic system in Tourette's syndrome (TS) has been presumed ever since the discovery that dopamine-receptor antagonists can alleviate tics. Especially recent molecular genetic studies, functional imaging studies, and some rare postmortem studies have given more and more hints that other neurotransmitter systems are involved as well. Dysfunction in the dopamine metabolism-in particular during early development-might lead to counter-regulations in the other systems or vice versa. This chapter will give an overview of the studies that prove the involvement of other neurotransmitter systems such as the major monoaminergic neurotransmitters norepinephrine, serotonin, and histamine; the most important excitatory neurotransmitter, the amino acid glutamate; the major inhibitory neurotransmitter y-aminobutyric acid, as well as acetylcholine, endocannabinoid, corticoid; and others. These studies will hopefully lead to fundamental advances in the psychopharmacological treatment of TS. While tic disorders have been previously treated mainly with dopamine antagonists, some authors already favor alpha-agonists. Clinical trials with glutamate agonists and antagonists and compounds influencing the histaminergic system are currently being conducted. Since the different neurotransmitter systems consist of several receptor subtypes which might mediate different effects on locomotor activity, patients with TS may respond differentially to selective agonists or antagonists. Effects of agonistic or antagonistic compounds on tic symptoms might also be dose dependent. Further studies will lead to a broader spectrum of psychopharmacological treatment options in TS.